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Ti - LIGHTING DEVICE AND LIGHT SOURCE ADJUSTMENT METHOD OF LIGHTING DEVICE 
ab - PROBLEM TO BE SOLVED: To provide a lighting device and a light source adjustment device 
eliminating the unevenness of brightness and color temperature by appropriately alleviating the 
fluctuation of luminance of a plurality of LEDs for R, G, and B each constituting a light source of a 
strobe device for a camera or the like, and enabled to appropriately emit illumination light of a 
prescribed color temperature. 

- SOLUTION: At the time of light source adjustment, a system controllerlO makes each LED nR, nG, 
and nB (n=1 to M) constituting the light source emit light in turn, and adjust resistance values of 
variable resistors VRnR, VRnG, and VRnB so that brightness detected by a light receiving sensor S 
be a prescribed value at that time. Subsequently, all the LEDs are made to emit light, at which time, 
resistance values of the variable resistors VRR, VRG, VRB are adjusted so that the color 
temperature detected by a color temperature sensor 18 be a prescribed color temperature. 

- COPYRIGHT: (C)2005,JPO&NCIPI 

ic - H05B37/02; G03B7/16; G03B15/02; G03B15/05; H05B41/32; H05B41/36 
icai - G03B7/16; G03B15/02; G03B15/05; H05B37/02; H05B41/32; H05B41/36 
icci - G03B7/16; G03B15/02; G03B15/05; H05B37/02; H05B41/30; H05B41/36 
Fi - G03B15/02&F; G03B15/02&G; G03B15/05; G03B7/16; H05B37/02&L; H05B41/32&A; 
H05B41/36&F 

ft - 2H002/GA31 ; 2H002/GA33; 2H053/CA06; 3K073/AA12; 3K073/AA48; 3K073/AA63; 3K073/BA26; 
3K073/BA29; 3K073/BA32; 3K073/BA36; 3K073/CF13; 3K073/CF18; 3K073/CG04; 3K073/CG15; 
3K073/CG44; 3K073/CH04; 3K073/CH06; 3K073/CJ17; 3K098/AA05; 3K098/AA25; 3K098/BB13; 
3K098/CC35; 3K098/CC37; 3K098/DD01; 3K098/DD43; 3K098/EE20; 3K098/FF05 

AN - 2005-125763 [14] 

ti - Light source adjustment method for use in electronic flash apparatus of camera, involves adjusting 
brightness/ratio of accumulated total light emission time of all LEDs, to emit light of preset 
regulation value and color temperature 

ab - JP2005011628 NOVELTY - The controller (10) switches ON the LEDs (1 R,1 G,1 B.MR.MG.MB) and 
measures the light intensity and color temperature of all LEDs, using respective sensors (S.18). 
The controller adjusts the brightness of the LEDs or the ratio of accumulated total light emission 
time, so as to make the illumination light emitted from all LEDs to have predetermined regulation 
value and color temperature. 

- DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for illumination device. 

- USE - For adjustment of LEDs used in light source for electronic flash apparatus of camera. 

- ADVANTAGE - Enables to appropriately emit illumination light with regular color temperature and 
uniform brightness. 

- DESCRIPTION OF DRAWING(S) - The figure shows a block diagram of the electronic flash 
apparatus of camera. (Drawing includes non-English language text). 

- system controller 1 0 

- color temperature sensor 1 8 

- LEDs 1R,1G,1B,MR,MG,MB 
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- light reception sensor S 
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iw - LIGHT SOURCE ADJUST METHOD ELECTRONIC FLASH APPARATUS CAMERA ADJUST 
BRIGHT RATIO ACCUMULATE TOTAL LIGHT EMIT TIME LED EMIT LIGHT PRESET 
REGULATE VALUE COLOUR TEMPERATURE 

ic - G03B7/16 ;G03B15/02 ;G03B15/05 ;H05B37/02 ;H05B41/32 ;H05B41/36 
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[ttttnSOKH] 
[fMfll] 

mmm>m.m l^-r^^t^xm&^xitmmmt. m&Mzm&um 
wm®comft*<kxm.zitxm&miiii. m*xit:®mtz&^x£x<7> 

m. 

msm«Hi. tx^x Yumax*hzb*mte*hwm\j\tom®Sk 
mmimmmzi. y)fmLx\*mm>kmm,<m^im&mfrhft 

mHttkX^mz X 9 Sift L fcU&Xl±K&&R , G, B r fc fc«W&h*:8fj£<&S£ffl 

wm®.<rmtfr<r)±x zmwmmmtz ±->xmi izarnxmoatftmRi 

v&x-m.inth m 2 <nm.mt , 

ffiris»2<3jwKfcJ:93&^^ 

fifefeaajseitii^stcio^ffiL^feiajs^a^cofeast^si^tR. g, boh* 
c t zmb tmwim. 

[0001] 

E D j t v ^ ) & fcV>&*3S? £ Jflt ^.TOS^OT^S<03tjKiBK*ffi^rotl. . 
[0002] 

T . jfi^TttjOWE LED jOTJ]§£{g?)3£jK fc L X SWHfcTS S ffiKlzb *).**J<r>x 

h v^mm^^mm^e^'m^mms^mm t^figt ^t^j. led * 

R) , *£fe(G) . Wfe<B) c9LED£2&S«fc1SftIi»»JU Xli. SEALED* 
2 ftTcWKME^J L fcffitf i: . 
[0003] 

ZLEDnmM&emm. LEDcDmmmzanmm^m^ 
l e DoMnsflic j: h%m<v*mm£ * o t*s£a5*<t£ haztvfib o . mi 
«3t* t ^-(c!H«s*i'arv^ \\?^et*ti*mfmmiz*^xwthb\^ttit 

[0 0 04] 
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[0005] 
[tBWORl 3 

1MR2 0 0 1-7 6525^m 
[0006] 
[f*ltt&IR2] 

1MH2 0 0 1-1 03369-f^fg 
[0007] 
I^XIK3] 

#$2 0 0 2-1 16481#&$B 
[0008] 

■t&ztux-z*^. ztz. mnM2<om:X'{i. mmK^m^yimiE-t^ n 

«A5 SrtftttJ-T t tmblz^X tf) L E D £ PJ^t^SbtS-fr. *ti**X vX^m LfcWLh 
T«ittJ-r SJ;oi::L-o>6tf..r w^TSi«S a 5 1 £ <r> l e d a<8*« L T n * ** fl 
BfU *BC*E*40^U^3*ji#a*. Set, «ffAK3-C1itt¥»<0feii 

[0009] 

*miiZ<?>*o%mmz&*X%Ztit:i,cr)X; mmm-hR. G s Bfiiffit 
*5ttS1S8*)$fe3fctt (LED*?) »*3W««A5-y^^a«C<^UTMW3K«««» 

tffaa*wA?*«<L, m<?>iMnmwxz&mz%ftX'$$,£?iz-tm 

[00 10] 

[astm^i-s^^a] 

mt?mvmw<vfflmm>m?b->x. mmmvm&z 1 o-fo^s^Tw 

frkZ&ZkZfflkkLX^Z. 

[00 11] 

4*~-YX'&&ztzimt ix^z. 

[00 12] 
[0013] 

»«fl4fc:E««>wflii. r. g, Brfc<o^«5S5E»sjKSi!:-r4J!awsia(: 
9namizxmtait:m&mmm. g. b <r t tu&mnmmt % t 



(4) 



#gg2005-11628(P2005-U628A) 



wtz*kh%2<?>mfr&b. m^2om±^mzi. *)wtLx^h±x<nm^i)^ 
mm%ff>m&m^ s m&mm t . m&jBKtutMt: * o tw ttim 

[00 14] 

[0015] 
[^BJWUM^S] 

aTmmiz^xmmm&mmRu:mmmni(Mmmnmi^m 
<mm.£.^xmtr&. 

[0016] 

±fc, <r) , m. (g) , n&(B)ff>nm&ft 

%<r> L E Dtfffiffl 8ft, #fe*> led 6UJ»S*ifc *WiB*WPfca tD-&dJ:3C2 
[0017] 

PSHfcfc^TLEDlRkLEDMR (ffflRfcMR) l±. Rc7)LED(Cn= 1-MW 
ifi L#§ * # LT n #S « L E D £ L E D n RVm It: t S <0 1 # g t M#B»Rtf> L E 
DZmiXto*). *#lUWOROLEDt4WLT^*. PWMCLEDlGfcLEDMG 
tt. n (-1~M) #B«GflLEDnG«3fcl#Bi:M#B«>GOLED*«U * 
WjWOG^LEDIiWLTV^*. LEDlBfcLEDMBii, n ( = 1~M)#B<9 
B05LEDnB*)3*>l*BfcM#B«>BOLED*jj*U **U2W*>B*>LEDttflri* 
I/O**, ff. R, G, B«*it-WlOLED««liatKar<TfcJ:v>. 
[0018] 

l^tc^^Xrinyhn-? 1 014, *Xbn^sa«H»^ftfc«HSIWW«tW 
T. * * Yis*-*ftLXti* yfrh'w y?-U V-XURMlt:9tm**7J)th 
t,*LEDlR~MR, LED 1 G~MG, LED 1 B— MB t>fz#>CO%% 

t-H^«OS^^m3B3t-|»^tff8* { *P<^*^4-x.f,ixTfc , 5. ROM1 2fciB&£ 

[0019] 

®i («&) «ajij«E*«E««Eta«L. *«*e*r. g, B»LEDrttR 

ttfeftfcm^tS&^'f >LR, LG, LBfcfltW*. 
[0020] 

WjftfcS-fyLRfcli. l#B^M#@*WR^LEDnR#M^Jfc««$;h., # 
L E D n Rfci^(C^«S*Lfc«Mtttt*l^TOat»V R n R ( n = 1 ~M ) R 
^7^TrnR(n = l-M) i«#LED nReiMttttKftXtift. ifc, 

mffi^isiss 1 4 *^ as*? ^m»fE* { #L e d n RK^sfe&w (zstti««aKe<i 

TOHSUVRRjWatSiiTv^. 
[0021] 

4th9>$SxfT r nRtfyc-Xfctt-tiiWi^^Aay 1 Ofc«fc MHO 

n~5 1 OfcJ 9-M U^A^lffimittSilfc b5^X*T r nRJ4*> («SE*<a 
<14«B) *«h9V^X^TrnRtffl|StlfcLEDnRte«ffBRBE»l 
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COO 22] 

—H. isXT&zyhn-y 1 OtiOo-U^^mffi^BiiUSnfcb^^^x^Tr 

DnRA*0>*a&M«Bi3*l*. ^TfWLED nR«f4. 
[0023] 

t^ft^-fyLG, LBCt.®]M5'(yLR±«LEDnR > h5^nr 
nR, TilSffiSiS&VRnR. ( n= 1-M) kPWHWflWtt J: 9**1^ 

ftLEDnG. h7>^TrnG. "TS!1SSlS V RnG« «r£i£J5i$5 V R G ( n = 1 
-M) , SlV. LEDnB, h^Vy'^TrnB, ^Mfit&VRnB. «mffii$sV 
RB ( n = l~M) mmZti. 1 Ot J: D#h7V^nr n 

G, Trn B<9<-XfcffiS'i£W#' i ]l& : kM K/Ufc D-K^O^ffi*iEK!ra$ilS . 
ClfxK:J:0#LEDnB. L E D n GCO^ttiMW^T A3 y hn-5 1 0 J: 9*0 
W3;h.&. 
[00 24] 

i^f A3yf>o--91 Oli, Sf^ttJV^T. tf^a^cDi^^-U-y-Xt-IBHS 
Lfc*C18**;UjLfc*£. ^b^y^TrnR. TrnG, TrnB (n = 
1~M) t^vf U's/U9tgffi£EPflHL. R. G> BcO£T£>LEDnR, LEDnG, L 
ED n B (n=l~M) H63fc$-£4>. 
[00 25] 

*fc. &LEDnR. LED nG, LEDnB(OS«tiil^. fiT.-WltiS6h.4«a 
#LEDnR, LEDnG, LED n BKiSMtlS«Jfft.4iirSaajt»VR 
nR, VRnG, VRnBOfffiMIteloTSE*. #LEDnR. LEDnG. 

LED n B0)ffl(MBelt* «T38£«l35VRnR. VRnG, VR n B<r)Z*t vmM&m 

D«*^9**<t\l:3telBtf-*£i:**e** (WMtifttt) . 
[0026] 

Sfcs ^mSt^R VRttR<D£T£>LED n RlZfflX&MSlLttt Zi-fe(7>&\-£Z'^ 

3EU TWH^R VB«B«m«L ED n Bfcan*«a«>** * t--s»M^'r^r 
3W-4.ft->T, "FWHSRRVR, R VG. RVBtf5#*««tt«IBW4ii:fcJ: 
-5t, RWLEDnR, GWLEDnG. B«LE D n BROj|*M«fc£*Wfc"raW" 
-h.t«t 9 . ^<m,EDH6*Lfcfc&^aa*IHM-*£fc* , T' 

[00 27] 

iiJ^ffiil&VRnR. VRnG, VRnB^nMffiSVRR, VRG> VRB^. fl£ 

Tmit«tt^&^^A3ybn-91OWlBHWJ:0. 45-LEDnR. LEDnG 
. LEDnBO&3tM£KA5#£t&VU-5fc:. »5«»*fc*6 J: SCTOt 
KSLEDnR. LEDnG. LED n B^«I3eftilE3SVRR. VRG. VRBWiti 
Wi»Wt:PS§h.l»«to^oT^&. (Si. "rSaSStfgVRnR. VRnG. VRn 
B^»T^5t5§VRR. VRG, VRBIA&rLfc*WJ*-i»T*<TtiJ:<. 
fltpfitiK 'J i-AJiffl U , ^f^THS-rs J: 3 1 LT t, J: v*. 
[0028] 

1 6SrfiliTi3 0 . WfrfeffrSli. RHBS^J: 5feaBttRfc a VT^CtfDBIfcifffll 
EDnR. LEDnG. LE D n BORXfrlMrt-ftJ: . WfrfeV*Sfc9l&MJfU f 
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rnR, TrnG, T r n B/\tf)®E£;vf K;U^a-W'<.;H;ejO#£&. Ctlt 
±0. #LEDnR, LED nG N LE D n Ba$t%&W£tZ>. 
[00 29] 

4fc. **hotf»Wi, 8HBi.Tfc'K &M<i«r**-&#> «£tf. 

ioCR, G. Brtc7>****lBH-4. R. G. Brt^3tfi5rSaS-fS*&t I 
Tit. Bj^fiLSiVRR. VRG, VRB^ffiStffi^SrlSlE-tS^fctiO. R. G. B 
rttLEDO^^^SrHS-ri.*^^. R. G. BrfciDLED<03££l$ia<7>iiJ££ 

Wttssaaw**. n. *a»«fflfflii=*j^rfiiMt*y^i8tt. aiAtttimsc 

[0030] 

ED n R (n=l~M) OWO ^T^#^^gtn £ 1 i: L (Af-yTS 1 0 ) . n#g 
( : TOT*Jin=l ) <OROLEDnRtg^$n^b5y^^TrnR<OA^WK 
>KtfE£E£5-A. R^OLED nR^AiS:. mtl£* hntf^Hr- h^J 5 
fc|6](fC563K$^S (^r-yrsi2) . *LT. ^*>^Sfc:J:9*§£ixi>ftS8S£ 
HJOflftl 6CJ:9fcaiU: («JBMEt=W»t6i) ?>S!££fr3 

(Xf77S14) . ft, r ; •C^P^HIK 1 6<fl^41H»^t*»#**>*ia}'0 

xni:ttji*:&. fc#u % j^Ksai^ti) ftb o t--£i%ftai-j£f *> * ?om & 
as* * j: a fc u *wmim&xm t%z*o£&LE Dm&mmz zti> 

[00 3 1 ] 

iWn^xf 1 014, MKIilRl 6fc:J:9«WSiifc»3l£fWEtafr^^T, 

LE D n R«5Bfcflia#3i£ffifc>5:!. «fc 3 tcL E D n RtC««9 *LfeTOEJ»R V n R 

nmim&mm-t s u-f -/rsi 6) . 

[0032] 

ft. TOHttlRVnR«aSfitf[tlBW*KK, iS«&l 6££9f&#Jaffi<08!lJ£*: 
ff^=Sr*«A.«3BMEtEaU, ^^eWaflasSffiiSrSJ: 9«3tfit*fr**t»tS 

^ x -st l/c k £ b xmm * bj&* s t n a ^ t ^ig-c* s . 

[0033] 

^T^3>hn-7ioj4, issmmmr^it. ^8n*<R<DLEDnReot£S£- 

SrtaMk^roTtJ&^Sr^-r* (Af -yTS18) . NOT&ftli\ £&n(=l£iil 
^ffiS-rt^=5rS^n«0ttk L (n = n+l) L, ll^f^TS 1 Ofrbam&m 
jg-f. m*>. RcOLEDnRSrn=l*^Mir«flfcl^-^%3t$-a:T±34<7)4d^ 
«MEO«B*ff V», ^T^^BtlSS^SSWlBtSKfc^SJ: ? tmmn&VR n R 
iL, ^T<0RWLEDnRtC-P^T<^E*<»T-t6k. ^f'/7 
S18C:iSVvrYESi:TC££i-U>. 
[0034] 

R^LEDnRW«SD®*^7L, X-f-yTS 1 SCfc^TYESfcWSL^^ tt 
Wt. ±£Xt -/TS1 0frbZT'yTS20£VCO!mkmWilZGCOLEDnG. B<D 
LEDnBfcOVvt<9M|g£tr? (X-f y^S 2 2. ^f77S24) . ZtliZX •) 
, R. G s BCi5ff*#LEDST'^ffiA7* { 8WB5il*. ft. R, G, BffXtlftl 
WLED Offl£*)$6tt«8l4 Pitt*** dJSte&V » . 
[00 35] 
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iJLLtflR. G. BCDttlftlCOLEDVMBiffl&mTtlt. y^fA3^bn 
—?l Ott. ^h^^^TrnR, TrnG, TrnBCA-< WtJVfftigSEk (P 
flDU R. G. B^tiOLEDnR, nG. n B . *lT. feiaffi-fe^ 

lStiOfe^^aiJ^-TS. £0«lj}£«SmfcS^vC. R, G. B^tWLEDnR 
. nG, nB^^S^t&^m^^cOfeiBSt^SidtiiBagtitSVRR, 
VRG. VRB0)%ttmmm-& UryrS26) . ft. lT38&«fffVRR. VRG 

. vRB<nmm*tmti*tz. &m±>vi8iz**)m&<r>m%t:mrttft>® 

tOO 36] 
[0037] 

a±. ±ia£M<ojMrcii. r. g. B^LED^tfdjTOg^^oxhn-Kg 

[0038] 

*fc, JJEI6llK>««n4, iMSVRR > VRG. VRBKJ: 9R<0£T<0LED 

tUttiiifcLfti 1 . *r£ffifiiS&VRR. VRG. VRBtt#fL«>ttlt*<&Bttfc 
<. R^T^nTSSSiiifgVRnR. G?)£Ttf)iT2&ffi8VRnG. B«*T0>»figi5 
ttff V R n B<0**l«W«tt*tlHW4 i fc fc J: ot fcWJB^S «I t tfTZ * . 4 It 
. i«iKWc«litfR<^T<OLEDn Rtfflfcl^fc^OM^IIRStfifc-r* 
- JE«fcM*LEDnR<^tt««:-j6«|!^Tj^*ifck«#. #LEDnR<9 
atiifiSrim fc*$fcWju*W-6 J: d fc LT t J: n. 
[0039] 

Sfc. JJBWtWJBBTtt. HagSl&VRR. VRG. VRB. VRnR. VRnG. 
VRnBSPStf-^tCfcOS-LEDnR. nG. nB«MfSf|»L, ft^S 
5g«»3l6«tt*=i!«Et4J:dKLfc*«. CfUCBi*,?. £LEDnR. nG. nBcOflfg 

[0040] 
[004 1] 

ZZV. W&liimBmiZMf&ftimmzJi^X&LEDnR. nG. n BOSmUftlS* 

lao&fr on *^»tc«- led i*<mm&mw>itx'5£itzith z. o 

TVi4*£fcli. 'WxaBfcfc*»?fc-f. &LED£agBfBfc£-£TiJ:<. #LEDc0 

«$£iilHvt. ^3K»S^fflS^3fJE-rS%&fcJi. £iPW»3fc&<BT<0#LED«0 
ffl£%%<m<viti:gmi l z*tit><7)itt : %$ZlXi,£^l. Tiim.tn.mRR, VRG. 
VRB. VRnR. VRnG. VR n BaM£im$c£LTi> 
[0042] 

ftft{M««fC*{^T*LEDnR. nG. n B^SJ^B^dDttSrlgg^^Ko 
^T-MSrW-f HUCtJWC. *LEDnR^ lO-foJIC^ (&& 

mt) #LED^^$^t&^tt5$^»SX«3EfiKW-6«^ffl«0»lJ^ 
L E D n R<7)«ff5fe3tl^(S«ifct t ■& . £ « 1 £#to!t£L E D n R?)»g$feftl$fg 
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«0tt*LED«#*nfctfJS3-rtRnRT*tf-fc, **»*fc*livt . W£tf#LED 
n R£ JVl>XftftZ-£& t $ <7)T a— f 4 Jt* R n Rfc&ffifS -I fc £ J: o T RWL E D 
nR0«flEA?£»TW4£fc** , C , *6. G. BWLEDnG. nBfcWLTfcBKT* 
4. ffi. G<9*LEDnGOm*M^Htf>Jt&RnGfcU BO#LEDnB«I 
3tB#S«JtSrRnBtf4. 
[0043] 

m^xm&commizn^x. i&xstixitttw&kitmttoitRnR* rug 

. RnBfcfflSf fi-Fjt-^JfcfciiJ. R. G. B^tWLEDnR, nG. nBSr 

9&&R. G s BOLEDB-C-«)IMMBIWn«>lfcfr«»i. HD*>. #R. G. BOLE 
DBBTO«JBBI»RK0JfctRR. RG. RBfTSi:. R«*LEDnR«afi?E« 
H80Jt£RRXRnRi: U G«#LEDnG«agM5fatf>Jt£RGXRnGfc U 
B£9#L E D n B <nm&mtfffin&Z RBxRnBhLfctJ «0-f a— f 4 VcMWX 

^z^xm^<of^sjs^nhti^xdKcmM^±mm<7)itRR. rg. rb^** 

ft*. aBBBWcil^T. #LEDnR, nG. n B*^»U»»Jl»Hfc>.ttRRX 
RnR. RGXRnG, RBXRnBfcW^UJtTA-x^Jt^^^S-ii-it . SB 

[0044] 

J2Urf> J: o Jc#L E Dw«g:^ti^oitSriim-4C: t £^XWtL<r>%?Mmm%. 
•thXotZlfcm&iZii, *T£fiii3iVRR. VRR, VRG. VRB, VRnR, VR 
nG. VRnBI±*®£&S7tft. EBWBSfti^Etfl* k^"5 WjSfcfc*. 
[0045] 

^imfiLSVRR, VRG. VRB. VRnR. VRnG. VRnBcOffiffiffifcSt 

jHawN^Jtwiwr* «** zk££-> xm^<^mmm^t& £?izixh£ 

[00463 
[0ffi«O»#*KB^3 

[H2 ] wfA^y hv-yizmwmmxsmfflmnwm^M&KiKyv 

10-^XfA3>hn-7, 12-ROM. 14-«ESRfflg». 1 6-Pfc£0ffi. 1 

8-feias-tyi?-. lr. lg. LB-mjim&yjy. 1R-MR. 1G-MG. IB 

-MG-LED. VRR. VRG. VRB, VR1R-VRMR. VR 1 G~VRMG, 
VRlB~VRMB-^MSiS&. TrlR-TrMR, TrlG-TrMG, Tr IB 
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